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PLC SYSTEM PROVIDING A WEB BASED
SERVICE

CROSS-REFERENCE TO RELATED TO
APPLICATIONS

Pursuant to 35 U.S.C. § 119(a), this application claims the
benefit of earlier filing date and right of priority to Korean
Patent Application No. 10-2014-0148901, filed on Oct. 30,
2014, the contents of which are all hereby incorporated by
reference herein 1n 1ts entirety.

BACKGROUND

The present disclosure relates to a PLC system and more
particularly, to a PLC system that may sufliciently control
the industrial site and efliciently perform a web based
service.

In recent, industrial equipment, such as a programmable
logic controller (PLC) 1s increasing the support of a web
based service, such as a hypertext transfer protocol (HTTP),
file transier protocol (FTP), simple network time protocol
(SNTP), simple mail transier protocol (SMTP), etc. service.

That 1s, the PLC checks the state of control equipment at
a remote place through web server support using the HI'TP
and receives data on equipment using the FTP. Also, the PLC
uses the SN'TP for time synchronization through a network
and uses an SMTP service to transmit, what the control
equipment experiences, to a user through an e-mail.

FIG. 1 1s a protocol architecture diagram for a general
web based service, a Transmission Control Protocol layer
(TCP) 11 and an Internet Protocol (IP) layer 12 performs a
function of transmitting data to a destination, and an appli-
cation layer 13 1s located on the TCP/IP layers 11 and 12 and
functions as an interface between a system and a user to
provide a service that the user desires.

A service configuring the application layer 13 includes
SMTP, FITP, SNTP, data communication, etc. and data
transmitted from the TCP/IP layers 11 and 12 to the appli-
cation layer 13 1s analyzed and processed in an application
layer service suitable for a data characteristic.

In this case, the data communication service transmits and
receives information on mdustrial equipment or control data,
and the web based service controls a system along with the
data communication service or provides data processed as
desired by a user.

FIG. 2 1s a flowchart of the operation of a PLC system
conforming to typical scan synchronization batch process-
ing, which 1s a method 1n which input data 1s first processed.,
data 1s processed according to a user-defined control pro-
gram and then a processed result 1s applied to an output.

In this case, when the PLC system starts an operation, a
scan operation 1s performed 1n step S21. That 1s, when 1nput
image region refresh 1s performed 1n step S21-1, an opera-
tion 1s performed by using a scan program 1in step S21-3, and
the operation 1s completed, output 1mage region refresh 1s
performed 1n step S21-5.

After the scan operation 1n step S21, the PLC system
determines whether web based service processing 1s
required 1 step S23, and when the web based service
processing 1s not required, the scan operation 1s again
performed 1n step S21, and when the web based service
processing 1s required, a web service 1s performed 1n step
S25 and then the scan operation i1s performed 1n step S21.

Thus, the web based service 1n the PLC system conform-
ing to the typical scan synchronization batching processing
requires an operation separated from the scan operation.
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Since system control at the industrial site highly considers
quick data processing and response, a scan time works as an
importance criterion that determines the quality of equip-
ment.

The web based service, such as an HI'TP, FTP, SNTP,
SMTP, etc. service does not cause a system a load before a
user requests a service, but as soon as an operation 1s
performed, processing a lot of data 1s required.

Processing a lot of data for the operation of the web based
service works as a reason for an 1increase 1n scan time. As a
result, 1t affects the control process of industrial equipment,
so 1t 1s possible to cause the malfunction of a system.

On the contrary, when the data processing of the web
based service 1s restricted 1n order to minimize an 1mpact
that the web based service has on the control process of the
industrial equipment; the web based service may not

smoothly be performed.

SUMMARY

Embodiments provide a PLC system that may sufliciently
control the industrial site and efliciently perform a web
based service.

In one embodiment, a programmable logic controller
(PLC) system includes a storage unit storing a user program;
a main control unit performing a scan operation based on the
user program, measuring a scan time required for the scan
time, and determining whether there 1s a need to process a
web based service; and a web based service control unit
processing the service data based on the scan time service
request details, and service data that are transmitted from the
main control unit, according to a result of the determination
on whether there 1s a need to process the web based service.

According to an embodiment, 1t 1s possible to measure a
scan time according to a scan operation and variably deter-
mine an amount of a web based service processed according
to the scan time to process a service.

Thus, a PLC system may sufliciently control the industrial
site and efliciently perform the web based service.

Also, since services are processed according to a priority
when there 1s a need to process a plurality of web based
services, 1t 1s possible to etliciently process the web based
service and 1t 1s possible to enhance the quality of the web
based service.

The details of one or more embodiments are set forth 1n
the accompanying drawings and the description below.
Other features will be apparent from the description and
drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a protocol architecture diagram of a general web
based service.

FIG. 2 1s a flowchart of the operation of a PLC system
conforming to typical scan synchromization batch process-
ing.

FIG. 3 15 a block diagram of a PLC system according to
an embodiment.

FIG. 4 1s a block diagram of a web based service control
unit according to an embodiment.

FIG. 5 1s a flowchart of the process of processing a web
based service according to an embodiment.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

(Ll

The terms or words used 1n the detailed description and
claims should not be imitatively construed as typical mean-
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ings or meanings indicated in dictionaries but should be
construed as meanings and concepts matching the technical
spirit of the inventive concept based on the principle that the
inventor may properly define the concepts of terms 1n order
to describe his or her invention in the best mode.

Thus, since embodiments described 1n the detailed
description and configurations shown in the drawings are
only examples and do not cover all the technical spirits of an
embodiment, 1t should be understood that there may be
various equivalents and variations that may replace them
upon filing the present application.

In the following, a PLC system according to an embodi-
ment and a web based service processing method are
described 1n detall with reference to the accompanying
drawings.

FIG. 3 1s a block diagram of a PLC system according to
an embodiment.

Referring to FIG. 3, a PLC system 300 according to an
embodiment may include an mput and output unit 310, a
storage unit 320, a main control unit 350, and a web based
service control umt 370. Other components may be further
included or some components may be omitted.

The mput and output unit 310 1s configured to transmit
and receive data to and from an external device connected to
the PLC system 300.

The storage unit 330 may store various programs and
various pieces of data required for the operation of the PLC
system. For example, the storage unit 330 stores an operat-
ing system (OS), a user program, iput and output data and
a result of an operation according to a program.

The main control unit 350 may control the entire PLC
system 300. The main control unit 350 performs an opera-
tion (scan operation) according to a program. In this case,
the main control unit 350 measures a time (scan time) taken
to perform the scan operation. The scan time measured by
the main control unit 350 may be transmitted to the web
based service control unit 370.

In this example, the scan operation may include an input
image region relfresh operation, an operation using a scan
program, and an output 1image region reiresh operation.

The input 1mage region refresh operation may be defined
as reading the contact state value of an mput module of the
PLC system before the performing of the scan program, and
storing the read value 1n an input 1image region. That 1s, the
input 1mage region refresh operation may be an operation of
reading data from an external device.

The output 1image region refresh operation may be defined
as storing a result of the execution of the scan program in an
output image region. The result of the execution stored in the
output 1mage region may be output to an output module.

The main control umt 350 may transmit to the web based
control unit 370 the scan time measured after the completion
of the scan operation and also determine whether there 1s a
need to process a web based service.

When as a result of the determination on whether there 1s
a need to process a web based service, 1t 1s determined that
there 1s no need to process a web based service, the main
control unit 350 may measure the scan time, again performs-
ing the scan operation.

On the contrary, when as a result of the determination on
whether there 1s a need to process a web based service, it 1s
determined that there 1s a need to process a web based
service, the main control unit 350 may transmit a signal for
processing the web based service.

As an example, the determination on whether there 1s a
need to process a web based service may be performed based
on whether service request 1s input from the outside.
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In this case, when 1t 1s determined that a request for a web
based service has been input, the main control unit 350 may
transmit, to the web based service control unit 360, service
request details and service data along with a service pro-
cessing signal.

The web based service control unit 370 may process and
provide service data according to the service request details
when the service processing signal, the service request
details, and the service data are received from the main
control unit 350. In this case, the web based service control
unmit 370 may adjust an amount of service data with reference
to the scan time provided from the main control unit 350.

The data processing method of the web based service
control unit 370 according to the scan time may be difler-
ently set. As an example, 1t 1s possible to set an amount of
data processed according to the scan time and process
service data based on the scan time and the amount of data
processed that has been set.

As another example, it 1s possible to divide the scan time
based on a certain range, set an amount of data processed
according to the certain range, and it 1s possible to determine
service data based on the determination on to which range
the scan time belongs and an amount of data processed 1n the
range to which the determined scan time belongs.

As described above, the data processing method of the
web based service according to the scan time 1s provided to
help a reader understand the embodiment and 1s not limited
to the above.

However, the web based service control unit 370 may
process more service data when the scan time 1s short in
comparison to when the scan time 1s long.

In the following, the configuration and operation of the
web based service control unit according to an embodiment
1s described 1n detail with reference to FIG. 4.

FIG. 4 1s a block diagram of a web based service control
unit according to an embodiment.

Referring to FIG. 4, a web based service control unit 370
according to an embodiment may include a storage unit 371,
a management unit 373, and a processing unit 375. The
configuration of the web based service control unit 370 1s not
limited thereto and depending on an embodiment, other

components may be added or some components may be
excluded.

The storage unit 371 may store a priority according to a
service and an amount of data processed according to a scan
time.

In this case, the priority according to the service may
include a priority between a control data transmission and
reception service and a user convenience service, a priority
between services included in the control data transmission
and reception service, and a priority between services
included in the user convenience service.

In this example, the control data transmission service may
include a peer to peer (P2P) based service and a high speed
link based service, and the user convenience service may
include a hyper text transfer protocol (HT'TP) based service,
a file transfer protocol (FTP) based service, an simple
network time protocol (SNTP) based service, and a simple
main transier protocol (SMTP) based service.

The management unit 173 may receive a service process-
ing signal, service request details, and service data that are
transmitted from the main control unit 350, and transmit, to
the processing unit 375, a certain amount of service data
according to an amount of data processed according to a
scan time stored in the storage umt 371.
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In this case, the management unit 373 may determine
whether service details are included in the service request
details transmitted from the main control unit 350.

When 1t 1s determined that the service details are included
in the service request details, the management unit 373 may
transmit service data to the processing unit 375 to process a
service detail having a top priority among the service details
with reference to the priority according to the service stored
in the storage unit 371.

The processing unit 375 may process service data trans-
mitted from the management unit 373 according to a service
detail and transmit a result of processing to the management
unit 373.

In this case, the processing unit 375 may process the
service data to be suitable for the service detail, and the
service processed and provided by the processing unit 375
includes the control data transmission and reception service,
such as a P2P, high speed link, etc. service or the user
convenience service, such as an HTTP, FTP, SNTP, SMTP,
etc. service.

To this end, the processing umt 375 may include a
plurality of function blocks for the processing of the service
detail and each function block may be implemented as an
algorithm for processing the service detail.

The configuration and function of the PL.C system accord-
ing to an embodiment has been described above. In the
tollowing, a web based service processing method of a PLC
system 1s described with reference to the accompanying
drawings.

FIG. 5 1s a flowchart of the process of processing a web
based service according to an embodiment.

Referring to FIG. 5, a main control unit 359 may measure
a scan time taken for a scan operation, performing the scan
operation 1n step S3510.

In this case, the scan time 1s a time taken during one scan,
which includes an mput 1image region refresh operation, an
operation using a scan program, and an output image region
refresh operation.

When the scan 1s completed, the main control unit 350
may determine whether there 1s a need to process a web
based service, i step S530.

The main control unit 350 may perform the scan operation
when it 1s determined that there 1s no need to process the web
based service, i step S510.

On the contrary, when 1t 1s determined that there 1s a need
to process the web based service, the main control unit 350
may transmit, to the web based service control unit 370, the
scan time, a service processing signal, service request details
and service data, 1n step S550.

In this case, the determination on whether there 1s a need
to process the web based service may be performed based on
whether a service request 1s mput from the outside. That 1s,
the main control unit 350 may determine that there 1s a need
to process the web based service when the service request 1s
input from the outside, and may determine that there 1s no
need to process the web based service when the service input
1s not mput from the outside.

The web based service control unit 370 may process a
certain amount of service data according to an amount of
data processed according to a scan time, according to request
details 1n step S570.

The operation of processing, the certain amount of service
data according to the amount of data processed according to
a scan time, according to the request details at the web based
service control unit 370 may be performed as follows.

The web based service control unit 370 may determine an
amount of data processed according to a transmitted scan
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6

time with reference to a pre-stored amount of data processed
according to a scan time and a transmitted scan time, 1n step
S571.

The web based service control unit 370 may determine
whether service details are included 1n the received service
request details 1n step S573. When the service details are not
included (when only one service 1s requested), 1t 1s possible
to process a certain amount of service data according to the
amount of data processed that has been determined, based on
the service request details, 1n step S375.

On the contrary, when 1t 1s determined that the service
details are included 1n the service request details, the web
based service control unit 370 may determine a priority
based on the service details with reference to a priority
according to a service pre-stored in the storage unit 371, 1n
step S577.

In this case, it 1s possible to determine a priornty for a
service detail by determining whether the service details are
included 1n a control data transmaission and reception service
Or 1n a user convenience service, to which service the service
details belong among control data transmission and recep-
tion services or to which service the service details belong
among user convenience services.

When the priority for the service detail 1s determined, the
web based service control umt 370 may process a certain
amount of service data according to an amount of data
processed that has been predetermined, according to the
service request details based on the determined priority, 1n
step S579.

According to an embodiment, 1t 1s possible to measure a
scan time required for a scan operation and determine an
amount of a web based service processed according to the
scan time to process a service. Thus, a PLC system may
cliciently perform the web based service, sutliciently con-
trolling the industrial site.

Also, since services are processed according to a priority
when there 1s a need to process a plurality of web based
services, 1t 1s possible to efhiciently process the web based
service and 1t 1s possible to enhance the quality of the web
based service.

Exemplary embodiments are mainly described above.
However, they are only examples and do not limit the
inventive concept. A person skilled in the art may appreciate
that many varniations and applications not presented above
may be implemented without departing from the essential
characteristic of embodiments. For example, each compo-
nent specifically represented in embodiments may vary. In
addition, 1t should be construed that difterences related to
such a variation and such an application are included 1n the
scope of the present disclosure defined i1n the following
claims.

What 1s claimed 1s:

1. A programmable logic controller (PLC) system com-

prising;:

a first storage unit storing a user program;

a main control unit performing a scan operation based on
the user program, measuring a scan time required for
the scan operation, and transmitting the measured scan
time and service data if a web based service request 1s
recerved; and

a web based service control unit recerving the measured
scan time and the service data, determiming a priority of
the service data, and processing the service data based
on the scan time and the prionity,

wherein the web based service control unit determines an
amount of data processed according to the scan time
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and processes the service data based on the scan time
and the determined amount of data processed.

2. The programmable logic controller (PLC) system
according to claim 1, wherein the web based service control
unit divides the scan time based on a pre-set range and
determines the amount of data processed according to the

pre-set range.
3. The programmable logic controller (PLC) system

according to claim 2, wherein the web based service control
unit determines a range which the scan time belongs and
processes the service data based on the determined range.

4. The programmable logic controller (PLC) system
according to claim 1, wherein the main control unit deter-
mines whether the web based service request 1s received
alter completion of the scan operation.

5. The programmable logic controller (PLC) system
according to claim 1, wherein the scan time 1s 1 1nverse
proportion to the determined amount of data processed.

6. The programmable logic controller (PLC) system
according to claim 1, wherein the web based service control
unit comprises:

a second storage unit storing throughput data;

a management unit determining the amount of data pro-
cessed according to the scan time based on the through-
put data, and outputting a certain amount of service
data according to the determined amount of data pro-
cessed; and

a processing unit recerving service data from the man-
agement unit, processing the received data according to
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service request details, and transmitting a result of
processing to the management unit.

7. The programmable logic controller (PLC) system
according to claim 6, wherein the web based service pro-
cessed by the processing unit comprises at least one of a peer
to peer (P2P) based service, a high speed link based service,
a hyper text transier protocol (HTTP) based service, a file
transier protocol (F'TP) based service, a simple network time
protocol (SN'TP) based service, and a simple mail transier
protocol (SM'TP) based service.

8. The programmable logic controller (PLC) system
according to claim 6, wherein the second storage unit further
stores the priority according to a service.

9. The programmable logic controller (PLC) system
according to claim 1, wherein the priority comprises at least
one of a priority between a control data transmission and
reception service and a user convenience service, a priority
between services included in the control data transmission
and reception service, and a priority between services
included 1n the user convenience service.

10. The programmable logic controller (PLC) system
according to claim 9, wherein the control data transmission
and reception service comprises a P2P based service and a
high speed link based service.

11. The programmable logic controller (PLC) system
according to claim 9, wherein the user convenience service

comprises an HTTP based service, an FTP based service, an
SNTP based service, and an SMTP based service.
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